INTRODUCTION
Modern tropical forest, woodland and savannah biomes bring to mind angiosperm-dominated communities of varied diversity, richness and physiognomy, limited in distribution primarily by rainfall and seasonality. Each region of the world is characterized by biomes with unique composition, although structurally and physiognomically regional biomes may be similar. Therefore, the task of identifying Africa's past biomes based on the fossil record should be straightforward if the criteria used to define them are the same as those used to define biomes today. In this paper, physiognomic, structural and taxonomic criteria are used to identify the origin and evolution of forest, woodland and savannah biomes in Africa primarily based on plant fossils. The taxonomic criteria used here are focused at the family (and sometimes genus) level because the composition of communities changes dynamically at the species level over relatively short time-scales. (Richards 1996) . Drier variants receiving smaller amounts of annual rainfall and with dry seasons of up to five months are termed, in order of increasing water-deficits: semievergreen forest (lowland moist or tropical wet forests of Richards (1996) ), dry forest and deciduous forest (White 1983; Richards 1996) . Montane forests exist in environments characterized by a much greater range in diurnal temperature and lower mean temperature than lowland forests. This affects species composition, and stature (they are somewhat smaller), but otherwise montane forests are physiognomically similar to lowland forests, depending on availability of water. Woodlands can be relatively dense or open, depending on annual rainfall and dry season intensity, but have a grass understorey. The woody component of savannah environments generally varies along a moisture gradient, but is strongly influenced by fires, which suppress the development of woody vegetation, and by grazing, which promotes grass productivity (Frank et al. 1998) .
African forest communities are most often dominated by a variety of caesalpinioid legume species and, in order of decreasing species numbers, representatives of the families The vertebrate fossil record also provides significant information about savannah development, and was the primary source of evidence before pollen analysis became common in the middle of the last century. Adaptations of the teeth and limbs of grassland mammals make grazing behaviour identifiable from fossils. Grazers share highcrowned (tall-crowned) teeth to accommodate substantial wear from a diet of siliceous grasses, and the cursorial animals (runners) have long slender limbs.
More recently, stable carbon isotopes have been used to document the spread of C4 photosynthesis, a physiological adaptation shared among tropical savannah grasses. Naturally occurring isotopes of carbon, '3C and '2C, which are assimilated by plants through fixation of atmospheric C02, are fractionated differently in C3 and C4 plants: C4 plants assimilate more 13C relative to '2C than do C3 plants. This differential can be detected in ancient soil carbonates, which reflect the vegetation growing during soil formation, and in fossil tooth enamel apatite, which reflects the diet of the animal. Although C4 photosynthetic physiology occurs among a wide variety of dicots, the savannah and woodland grasses are by far the most abundant plants on the landscape having this physiology. Therefore, the relative amounts of '3C and 12C in fossil tooth enamel apatite or palaeosol carbonates, compared with a standard, can be used to indicate the presence of C4, most likely grass, vegetation in the diet or on the landscape. 
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